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Description 
FIELD OF THE INVENTION 


[0001] The present invention generally relates to air- 
craft and more particularly to a blended wing body aircraft 
as defined in the preamble of claim 1. Such a blended 
wing body aircraft is known from US 5 909 858 A. 


BACKGROUND OF THE INVENTION 


[0002] Purchasers of modern airline and cargo aircraft 
typically require a wide range of capacities to suit the 
diverse needs of their markets. One option for satisfying 
these needs is to provide several uniquely designed air- 
craft, with each design being optimized for an equally 
unique market. This approach, however, is extremely 
costly, not only in terms of development and manufac- 
ture, but also in terms of their operation, maintenance 
and servicing. Instead, capacity variations in convention- 
al airline and cargo aircraft are achieved by adding or 
removing pieces of a constant diameter tubular fuselage 
section. 

[0003] In contrast, blended wing body aircraft designs, 
also known as flying wing designs, lack a "constant" sec- 
tion whose length can be varied so as to provide the 
desired variation in capacity. Furthermore, the careful 
shaping of these designs to permit efficient flight at tran- 
sonic Mach speeds and adequate internal volume ne- 
gates the incorporation of simplistic changes to the de- 
sign that add capacity yet unacceptably effect the bal- 
ance of the aircraft due to the wing sweep that is required 
at high transonic cruise speeds. Such changes also tend 
to negatively affect the lofting and aerodynamics of al- 
ternate capacity versions. 

[0004] The above-identified prior art document US 5 
909 858 A discloses on solution for varying the capacity 
of a blended wing body aircraft. The design shown in this 
prior art document employs a variable size body, a pair 
of wing assemblies and a pair of transition sections. The 
body is broken up into a plurality of longitudinally extend- 
ing segments that are based ona single design but which 
are mirrored across the centerline of the aircraft. Variable 
capacity is achieved by simply adding or subtracting pairs 
of segments from the body. The transition section has a 
negative sweep angle and couples each side of the body 
of the aircraft to one of the wing assemblies. While the 
identically configured segments permit the preservation 
of a common wing assembly and greatly reduce costs 
associated with the design, tooling, manufacture and 
maintenance of the aircraft, several drawbacks of this 
configuration have been noted. 

[0005] One such drawback concerns the sharp discon- 
tinuity in the wing chord between the wing and the body 
of the aircraft. This results in a lift distribution that can be 
unfavorable to drag and stall characteristics. Further- 
more, the balance of the aircraft is unlikely to be retained 
over several differently sized configurations. According- 
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ly, there remains a need in the art for a blended wing 
body aircraft having a modular construction that permits 
easy and cost-effective variations in the size of the aircraft 
yet which retains balance, aerodynamic loft and aerody- 
namic performance. 

[0006] The prior art document US 6 129 308 A disclos- 
es a flying wing or blended wing body aircraft having a 
downwardly rotatable nose section to increase wing cam- 
ber during low-speed flight. This document does not men- 
tion any variation in volume or any modular design. 
[0007] A blended wing body aircraft is also disclosed 
in US 5 893 535 A. This prior art aircraft has two passen- 
ger decks and Y-shaped ribs. There is no mention of any 
variation in volume or any modular design. 

[0008] US 6 098 922 A discloses an aircraft having a 
lifting fuselage and wing. This is not a blended wing body 
design, but rather a fairly conventional aircraft having a 
T-tail. Again, this document is not concerned with any 
variation in volume and does not mention or suggest a 
modular design. 

[0009] Finally, US 6070 831 A relates to a conventional 
"tube and wing" type aircraft. This document is concerned 
with varying the volume of the aircraft and discloses the 
conventional step of adding a fuselage plug, as well as 
the somewhat less conventional step of adding another 
wing. 


SUMMARY OF THE INVENTION 


[0010] The present invention has for its object to pro- 
vide a blended wing body aircraft of the type described 
above, in which the above-mentioned drawbacks are at 
least partially overcome. In accordance with the invention 
this is accomplished by a bledend wing body aircraft as 
defined in claim 1. Preferred embodiments of this aircraft 
form the subject matter of the dependent claims. 

[0011] Further areas of applicability of the present in- 
vention will become apparent from the detailed descrip- 
tion provided hereinafter. It should be understood that 
the detailed description and specific examples, while in- 
dicating the preferred embodiment of the invention, are 
intended for purposes of illustration only and are not in- 
tended to limit the scope of the invention. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0012] Additional advantages and features of the 
present invention will become apparent from the subse- 
quent description and the appended claims, taken in con- 
junction with the accompanying drawings, wherein: 


Figure 1 is a perspective view of a blended wing body 
aircraft constructed in accordance with the teachings 
of the present invention; 

Figure 2 is an exploded perspective view of the 
blended wing body aircraft of Figure 1; 

Figure 3 is a top view of a portion of the blended wing 
body aircraft of Figure 1; 
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Figure 4 is a side view of a portion of the blended 
wing body aircraft of Figure 1 illustrating the landing 
gear in an extended position and a retracted position; 
Figures 5A through 5D illustrate a family of differently 
sized blended wing body aircraft that are based upon 
the design of the aircraft of Figure 1; 

Figure 6 is a top view of a portion of a blended wing 
body aircraft constructed in accordance with the 
teachings of another aspect of the present invention; 
Figures 7A through 7B are top views of a portion of 
a family of differently sized blended wing body air- 
craft that are based upon the design of the aircraft 
of Figure 6; 

Figure 8 is a perspective view of a blended wing body 
aircraft which does not form part of the present in- 
vention; 

Figures 9A and 9B are perspective views of a portion 
of a pair of blended wing body aircraft which does 
not form part of the present invention either; 

Figure 10 is an exploded perspective view of a blend- 
ed wing body aircraft constructed in accordance with 
the teachings of another aspect of the present inven- 
tion; 

Figure 11 is an exploded perspective view of a blend- 
ed wing body aircraft constructed in accordance with 
the teachings of another aspect of the present inven- 
tion; Figure 12 is a top view of an aircraft thatis similar 
in construction to that of Figure 11 but smaller in 
capacity; 

Figure 12 is a top view of an aircraft that is similar in 
construction to that of Figure 11 but smaller in ca- 
pacity; 

Figure 13 is a top view of an aircraft that is similar in 
construction to that of Figure 11 but larger in capac- 
ity; and 

Figure 14 is an exploded perspective view of yet an- 
other aircraft which does not form part of the present 
invention. 


DETAILED DESCRIPTION OF THE PREFERRED EM- 
BODIMENTS 


[0013] With reference to Figures 1 through 3 of the 
drawings, a blended wing body aircraft constructed in 
accordance with the teachings of the present invention 
is generally indicated by reference numeral 10. Aircraft 
10 is illustrated to include an aircraft body 12, a pair of 
aircraft wings 14, a propulsion system 16 which is shown 
to include a plurality of jet engines, a leading edge 18, 
which is cooperatively defined by the aircraft wings 14 
and the aircraft body 12 and a centerline 20. The aircraft 
body 12 and aircraft wings 14 are each illustrated to have 
positive sweep angles. 

[0014] Inthe particular embodiment illustrated, the air- 
craft body 12 is shown to include a cockpit 30, a transition 
section 32, a centerbody cabin 34 and an aft centerbody 
cabin 36. The transition section 32 is unique to the con- 
figuration of the aircraft 10, thereby ensuring that the air- 
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craft 10 will be provided with a smooth aerodynamic and 
structural transition between the cockpit 30 and the cen- 
terbody cabin 34. The transition section 32 is also em- 
ployed for housing the front aircraft landing gear 38 as 
illustrated in Figure 4 cockpit 30 and the centerbody cabin 
34. The transition section 32 is also employed for housing 
the front aircraft landing gear 38 as illustrated in Figure 
4 and as such, its construction may also be tailored as 
necessary in response to the space and structural de- 
mands imposed by the front aircraft landing gear 38. 
[0015] The centerbody cabin 34 is formed from a plu- 
rality of longitudinally-extending body structures 50, with 
each of the body structures 50 on a first side of the cen- 
terline 20 of the aircraft 10 being uniquely configured and 
oriented generally parallel to the centerline 20 of the air- 
craft 10 and each of the body structures 50 on the other 
side of the centerline 20 of the aircraft 10 being a mirror- 
image its associated body structure 50 on the first side 
of the centerline 20 of the aircraft 10. Each of the body 
structures 50 defines a cargo compartment 52 that may 
be used to transport passengers or cargo. 

[0016] More specifically, the plurality of body struc- 
tures 50 includes a pair of end body structures 60 and 
60’ and a plurality of intermediate body structures 62a, 
62a’ and 62d. Those skilled in the art will understand that 
the body structures 50 having a primed reference numer- 
al (e.g., 60’) are mirror images of an associated body 
structure that is located on an opposite side of the cen- 
terline 20 of the aircraft 10 and that is designated by a 
similar but unprimed reference numeral (e.g., 60). As il- 
lustrated, the centerbody cabin 34 is configured such that 
each of the end body structures (e.g., end body structure 
60’) is juxtaposed between one of the intermediate body 
structures (e.g., intermediate body structure 60a’) and 
one of the aircraft wings 14. Accordingly, the aircraft 10 
does not include a transition section having a negative 
sweep angle for interconnecting the aircraft body 12 and 
aircraft wing 14 and as such, there is no sharp disconti- 
nuity in the wing chord between the aircraft wing 14 and 
the centerbody cabin 34. Preferably, each of the body 
structures 50 terminates at its rearward point at the rear 
spar 70 of the aircraft 10, thereby forming the aft pressure 
bulkhead for the aircraft 10 at the intersection between 
the centerbody cabin 34 and the aft centerbody cabin 36. 
[0017] Inthe particular embodimentillustrated, the out- 
er edge 72 of the end body structures 60 and 60’ includes 
a first portion 74 that is generally parallel to the centerline 
20 of the aircraft 10 and a second portion 76 that is angled 
outwardly toward the aircraft wing 14 and forwardly to- 
ward the leading edge 18 of the aircraft 10. The outwardly 
and forwardly depending second portion 76 of the outer 
edge 72 reduces the length of the joint 78 between the 
end body sections 60 and 60’ and its mating aircraft wing 
14 and improves the strength of the leading edge 18 of 
the aircraft 10. As shown, the second portion 76 of the 
outer edge 72 and the leading edge 18 of the aircraft 10 
are substantially perpendicular to one another. 

[0018] In the particular embodiment illustrated, each 
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of the body structures 50 that is positioned such that its 
centerline 80 is not coincident with the centerline 20 of 
the aircraft 10 includes a tip portion 82. The tip portion 
82 includes a forward portion 84 that forms a portion of 
the leading edge 18 of the aircraft 10. The tip portion 82 
includes an inner edge 86 that is configured to mate with 
a forwardly positioned portion of the aircraft body 12. For 
example, the inner edge 86 of the tip portion 82 of end 
body structure 60’ is configured to mate with the forwardly 
positioned portion of intermediate body structure 62a’. 
Similarly, the inner edge 86 of the tip portion 82 of the 
intermediate body structure 62a is configured to mate 
with the forwardly positioned transition section 32 to cre- 
ate a smooth loft at the intersection therebetween. 
[0019] The aft centerbody cabin 36 fairs out the body 
of the aircraft 10 and into the aircraft wings 14 and forms 
a portion of the trailing edge 88 of the aircraft 10. In the 
particular embodimentillustrated, the aft centerbody cab- 
in 36 serves at the mounting point for the propulsion sys- 
tem 16. Preferably, the aft centerbody cabin 36 is unique 
to the configuration of the aircraft 10, thereby permitting 
the structural and aerodynamic characteristics of the aft 
centerbody cabin 36 to be tailored in a desired manner 
so as to better integrate the propulsion system 16 into 
the aircraft 10. 

[0020] In the embodiment illustrated, a portion 90 of 
each of the outboard sides 92 of the aft centerbody cabin 
36 is shown to be skewed to the centerline 20 of the 
aircraft body 12, angling forwardly and outwardly from 
the trailing edge 88 of the aircraft 10. Another portion 94 
of each of the outboard sides 92 is shown to be skewed 
to the forwardly and outwardly angled portion 90 by an 
angle that is less than 180 degrees. The forwardly and 
outwardly angled portion 90 of the aft centerbody cabin 
36 is complementary to the inwardly and rearwardly an- 
gled portion 96 of the aircraft wings 14 and aids in locking 
the aft centerbody cabin 36 and aircraft wings 14 togeth- 
er. 

[0021] With additional reference to Figures 5A through 
5D, the modular design of the aircraft 10 is employed to 
provide a family of differently configured aircraft which 
includes the aircraft 10 and the aircraft designated by 
reference numerals 100, 110, 120 and 130. The aircraft 
100, for example, includes the aircraft wings 14, the end 
body structures 60 and 60’ and the cockpit 30 that are 
common to aircraft 10. The aircraft 100, however, in- 
cludes an intermediate body structure 62c, a transition 
section 32a, an aft centerbody cabin 36a and a propulsion 
system 16a that are unique to this configuration. 

[0022] A relatively higher degree of similarity is found 
between the aircraft 110, 120 and 130 and the aircraft 
10 as the aircraft wings 14, the end body structures 60 
and 60’, the intermediate body structures 62a and 62a’ 
and the cockpit 30 that are common to all of these aircraft. 
The aircraft 120 includes a pair of intermediate body 
structures 62b and 62b’ that are not employed by any of 
the smaller aircraft but which are employed by the larger 
aircraft 130. The aircraft 110 and 120 each include unique 
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transition sections 32b and 32c, respectively, unique aft 
centerbody cabins 36b and 36c, respectively, unique pro- 
pulsion systems 16b and 16c, respectively. The aircraft 
130 includes a unique intermediate body structure 62e, 
a unique transition section 32d, a unique aft centerbody 
cabin 36d and a unique propulsion system 16d. Those 
skilled in the art will understand that although the transi- 
tion sections are described herein as being unique to 
each aircraft configuration, it is within the scope of the 
present invention to employ a transition section that is 
common to each of the aircraft configurations. Unique 
transition sections are presently preferred to provide the 
aircraft configuration with a smooth aerodynamic and 
structural transition between the cockpit 30 and the cen- 
terbody cabin 34 since in some instances it may be nec- 
essary to shift the cockpit 30 up or down relative to the 
centerbody cabin 34. 

[0023] From the foregoing, it should be apparent to 
those skilled in the art that the capacity of the aircraft 10 
is varied by adding or subtracting body structures 50 from 
the middle of the centerbody cabin 34, rather than by 
adding or subtracting body structures 50 from the lateral 
sides of the centerbody cabin 34. Construction in this 
manner permits the intermediate body structures 62a, 
62a’, 62b, 62b’, 62c, 62d and 62e to be tailored to the 
handle the progressively larger wing bending loads that 
are associated with the larger aircraft configurations. In 
this regard, the construction of each of the body struc- 
tures 50 on a first side of the centerline 20 of the aircraft 
10 varies such that the maximum wing bending load of 
a body structure 50 located closer to the centerline 20 
(e.g., intermediate body structure 62a) is greater than 
the maximum wing bending load of a body structure 50 
located further from the centerline 20 (e.g., end body 
structure 60). The aircraft wings 14, being common 
across the entire family of aircraft 10, 100, 110, 120 and 
130, are designed to handle the highest wing bending 
loads. The smallest aircraft in the family (i.e., aircraft 100) 
would then suffer a modest weight penalty, but this could 
be reduced or eliminated by regauging gauging the air- 
craft wings 14 in the manner in which conventional wings 
are sometimes re-gauged today. 

[0024] While the aircraft 10 has been described thus 
far as having a plurality of body structures 50 that coop- 
erate to define both a centerbody cabin and a portion of 
the leading edge 18 of the aircraft 10, those skilled in the 
art will appreciate that the invention, in its broader as- 
pects, may be constructed somewhat differently. For ex- 
ample, the body structures 50 may be configured to ter- 
minate rearwardly of the leading edge of the aircraft 10a 
as illustrated in Figure 6. In this arrangement, the portion 
of the leading edge 18 that had formerly been associated 
with the centerbody cabin 34 is defined by a pair of lead- 
ing edge panels 150 and 150’ that are coupled to the 
aircraft body 12a and the aircraft wings 14. With addi- 
tional reference to Figures 7A through 7B, the length of 
the leading edge panels 150 and 150’ is illustrated to 
change in accordance with variations in the capacity of 
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the aircraft. 

[0025] An aircraft which does not form part of the in- 
vention is illustrated in Figure 8 wherein the aircraft 10b 
is shown to be substantially similar to aircraft 10 except 
for the construction of the aft end of the aircraft body 12b. 
In this regard, the body structures 50b that form a portion 
of the aircraft body 12b are lengthened to form the trailing 
edge 88 of the aircraft, eliminating the need for the aft 
centerbody cabin 36. 

[0026] Yet another aircraft not forming part of the in- 
vention is illustrated in Figures 9A and 9B wherein the 
aircraft 10c and 10d is shown to be substantially similar 
to aircraft 10 except with regard to the connection of the 
centerbody cabin 34 to the cockpit 30. As discussed 
above, the aircraft 10 includes a transition section 32 that 
is disposed between the centerbody cabin 34 and the 
cockpit 30. The aircraft 10c, however, includes an inter- 
mediate body structure 160 having a cockpit transition 
portion 162, which permits the cockpit 30 to be coupled 
directly to the centerbody cabin 34. Similarly, the aircraft 
10d includes intermediate body structures 170 and 170’, 
each of which having a cockpit transition portion 172, 
which, after the intermediate body structures 170 and 
170’ are coupled to one another, permits the cockpit 30 
to be coupled directly to the centerbody cabin 34. 
[0027] A further example is illustrated in Figure 10 
wherein an aircraft constructed in accordance with the 
teachings of another alternate embodiment is generally 
indicated by reference numeral 210. Aircraft 210 is gen- 
erally similar to aircraft 10 in that it includes an aircraft 
body 212, a pair of aircraft wings 14, a propulsion system 
16, a leading edge 218 and a centerline 20. The aircraft 
body 212 includes a cockpit 30, a transition section 232, 
a centerbody cabin 234 and an aft centerbody cabin 36. 
The centerbody cabin 234 differs from the centerbody 
cabin 34 in that it is formed from a plurality of longitudinally 
extending body structures 250a, an upper body skin as- 
sembly 250b and a lower body skin assembly 250c, as 
opposed to the set of body structures 50 wherein each 
of the body structures 50 includes both its structural fram- 
ing and its upper and lower skins. The body structures 
250a essentially form a frame or skeleton onto which the 
upper and lower body skins 250b and 250c are attached. 
[0028] The transition section 232 likewise differs from 
the transition section 32 in that it is formed from a tran- 
sition frame assembly 232a, an upper skin assembly 
232b and a lower skin assembly 232c. A pair of leading 
edge skins 218a cover the leading edge ribs 218b that 
are formed into the body structures 250a and the transi- 
tion frame assembly 232a. In the particular embodiment 
illustrated, upper skin assembly 232b is shown to be cou- 
pled to upper body skin assembly 250b to form a portion 
of the upper outer body surface 212b. Similarly, the lower 
skin assembly 232c is shown to be coupled to lower body 
skin assembly 250c to form a portion of the lower outer 
body surface 212c. Those skilled in the art will under- 
stand, however, that while the portions of the upper and 
lower outer body surfaces 212b and 212c are shown as 
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a complete assembly that is exploded from the body 
structures 250a and the transition frame assembly 232a, 
the upper and lower outer body surfaces 212b and 212c 
are preferably coupled to the body structures 250a and 
the transition frame assembly 232a in segments 212d, 
rather than as a complete assembly. 

[0029] Construction in this manner permits the seg- 
ments 212d to run span-wise (i.e., perpendicular to the 
centerline 20) to thereby reinforce the structure of the 
aircraft body 212 while permitting a relatively high degree 
of flexure. Accordingly, the aircraft body 212 is relatively 
stronger and lighter in weight than aircraft body 12. 
[0030] Another example is illustrated in Figure 11, 
wherein an aircraft constructed in accordance with the 
teachings of another alternate embodiment is generally 
indicated by reference numeral 310. Aircraft 310 is gen- 
erally similar to aircraft 10 in that it includes an aircraft 
body 312, a pair of aircraft wings 14, a propulsion system 
16, a leading edge 18 and a centerline 20. The aircraft 
body 312 includes a cockpit 30, a transition section 32, 
a centerbody cabin 334 and an aft centerbody cabin 36. 
The centerbody cabin 334 differs from the centerbody 
cabin 34 in that it is formed from a plurality of laterally 
extending (i.e., spanwise) body structures 350, as op- 
posed to aset of longitudinally extending body structures 
50 (Figure 1). The body structures 350a and 350b are 
shown to abut the lateral sides 14a of the aircraft wings 
14 and do not form any portion of the leading edge 18 of 
the aircraft 310. The body structure 350c abuts the for- 
ward surface 14b of the aircraft wings 14, as well as the 
forward surface 350b; of the body structure 350b and 
defines a portion of the leading edge 18. 

[0031] With additional reference to Figures 12 and 13, 
the capacity of the aircraft 310 is varied by altering the 
configuration of the body structures 350. Figure 12, for 
example, illustrates an aircraft 310’ having a relatively 
smaller capacity than that of aircraft 310. As shown, the 
width of the body structures 350a’ and 350b’ is relatively 
smaller than that of the body structures 350a and 350b, 
and both the length and width of the body structure 350c’ 
are relatively smaller than the length and width of the 
body structure 350c. Figure 13 similarly illustrates an air- 
craft 310" having a relatively larger capacity than that of 
aircraft 310. As shown, the width of the body structures 
350a" and 350b" is relatively larger than that of the body 
structures 350a and 350b, and both the length and width 
of the body structure 350c" are relatively larger than the 
length and width of the body structure 350c. While the 
configuration of the aircraft 310 in this manner prevents 
multiple the body structures 350 from being used across 
a family of aircraft, the use of spanwise extending body 
structures 350 is structurally efficient, permitting the over- 
all weight of the aircraft 310 to be reduced as compared 
to that of aircraft 10. 

[0032] In Figure 14, yet another aircraft which does not 
form part of the invention is generally indicated by refer- 
ence numeral 410. Aircraft 410 is generally similar to air- 
craft 10 in that it includes an aircraft body 412, a pair of 
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aircraft wings 14, a propulsion system 16, a leading edge 
18. The aircraft body 412 includes a cockpit 30, a tran- 
sition section 432, a centerbody cabin 434 and an aft 
centerbody cabin 36. Unlike the previously described em- 
bodiments, the transition section 432 and the centerbody 
cabin 434 are not modular in their form, but rather are 
formed from a plurality of components that are collective- 
ly assembled when the aircraft 410 is being assembled. 
The centerbody cabin 434 is shown to include a lower 
cover panel 500, a cargo floor 502, a plurality of lower 
ribs 504, an intermediate spar 506, a rear spar 508, a 
floor 510, a plurality of upper ribs 512, an upper cover 
panel 514, a pair of leading edge frames 516 and a pair 
of leading edge skins 518. The transition section 432 
includes a transition frame 520 and lower and upper cov- 
er panels 522 and 524, respectively. 

[0033] The construction of the lower ribs 504 is such 
that their cross-sections are identical, and that the overall 
length of each of the lower ribs 504 is adjusted according 
to its placement within the centerbody cabin 434 as well 
as the overall capacity of the aircraft 410. Similarly, the 
construction of the upper ribs 512 is such that their cross- 
sections are identical, and that the overall length of each 
of the upper ribs 512 is adjusted according to its place- 
ment within the centerbody cabin 434 as well as the over- 
all capacity of the aircraft 410. 

[0034] In varying the capacity of the aircraft 410, the 
length and width of the centerbody cabin 434 will grow 
or shrink as necessary, in much the same manner as the 
centerbody cabin 34 grows or shrinks when the capacity 
of aircraft 10 is changed. To accommodate these chang- 
es, the spars 506 and 508, the ribs 504 and 512, the 
leading edge frames 516 and the leading edge skins 518 
will grow or shrink in length as necessary, and the length 
and width of the panels 500 and 514 and the floors 502 
and 510 will grow or shrink in length and width as nec- 
essary. Additionally, it may also be necessary to add or 
delete one or more spars 506 and ribs 504 and 512. 
[0035] While the invention has been described in the 
specification and illustrated in the drawings with refer- 
ence to a preferred embodiment, it will be understood by 
those skilled in the art that various changes may be made 
and equivalents may be substituted for elements thereof 
without departing from the scope of the invention as de- 
fined in the claims. In addition, many modifications may 
be made to adapt a particular situation or material to the 
teachings of the invention without departing from the es- 
sential scope thereof. Therefore, it is intended that the 
invention not be limited to the particular embodiment il- 
lustrated by the drawings and described in the specifica- 
tion as the best mode presently contemplated for carrying 
out this invention, but that the invention will include any 
embodiments falling within the foregoing description and 
the appended claims. 
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Claims 


1. A blended wing body aircraft (10; 10a; 100; 110; 120; 
130; 210; 310; 310’; 310") comprising: 


a pair of aircraft wings (14); 

an aircraft body (12; 12a; 12b; 212; 312) having 
a centerbody cabin (34; 234; 334) which is con- 
structed from a plurality of body structures (50; 
250a, 250b; 350a, 350b; 350a’, 350b’; 350a", 
350b"); and 

a propulsion unit (16-16d); 

characterized in that 

the aircraft body (12; 12a; 12b; 212; 312) further 
has an aft centerbody (36-36d) which is coupled 
to a rearward end of the centerbody cabin (34; 
234; 334); 

each body structure (50; 250a, 250b; 350a, 
350b; 350a’, 350b’; 350a", 350b") has an outer 
edge (72) and the aft centerbody (36-36d) in- 
cludes a pair of outboard sides (92); 

each aircraft wing (14) has an edge abutting one 
of the outboard sides (92) of the aft centerbody 
(36-36d) and the outer edge (72) of at least one 
body structure (50; 250a, 250b; 350a, 350b; 
350a’, 350b’; 350a", 350b"); 

a sum of the lengths of the outboard side (92) 
of the aft centerbody (36-36d) and the outer 
edge (72) of the at least one body structure (50; 
250a, 250b; 350a, 350b; 350a’, 350b’; 350a", 
350b") abutted by the wing (14) is substantially 
equal to the length of the edge of the aircraft 
wing (14); and 

the propulsion unit (16-16d) is coupled to the aft 
centerbody (36-36d). 


2. The blended wing body aircraft (10) of claim 1, char- 


acterized in that the aft centerbody (36-36d) and 
the centerbody cabin (34) abut one another at a rear 
spar (70). 


3. The blended wing body aircraft (10; 10a; 100; 110; 


120; 130; 210; 310) of claim 1 or 2, characterized 
in that at least a portion (90) of each of the outboard 
sides (92) of the aft centerbody (36-36d) is skewed 
to the centerline (20) of the aircraft body (12; 12a; 
212; 312) and angling forwardly and outwardly, and 
wherein each of the aircraft wings (14) includes an 
inwardly and rearwardly angled portion (96) config- 
ured to abut the forwardly and outwardly angled por- 
tion (90) of the outboard sides (92) of the aft center- 
body (36-36d). 


4. The blended wing body aircraft (10; 10a; 100; 110; 


120; 130; 210; 310) of claim 3, characterized in that 
the outboard sides (92) of the aft centerbody 
(36-36d) further include an aft portion (94) that is 
skewed to the forwardly and outwardly angled por- 
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tion (90) of the outboard sides (92) such that the 
angle between the aft portion (94) and the forwardly 
and outwardly angled portion (90) is less than 180°. 


The blended wing body aircraft (10; 10a; 100; 110; 
120; 130; 210; 310) of claim 4, characterized in that 
the aft portion (94) of the outboard sides (92) is gen- 
erally parallel to the centerline (20) of the aircraft 
body (12; 12a; 212; 312). 


The blended wing body aircraft (10; 10a; 100; 110; 
120; 130; 210; 310) of any of the preceding claims, 
characterized in that the aft centerbody (36-36d) 
defines a portion of a trailing edge (88) of the blended 
wing body aircraft (10; 10a; 100; 110; 120; 130; 210; 
310). 


The blended wing body aircraft (210) of any of the 
preceding claims, characterized in that the aircraft 
body (212) has an upper outer surface and a lower 
outer surface and wherein the aircraft body (212) 
further comprises an upper skin assembly (250b) 
and a lower skin assembly (250c), the upper and 
lower skin assemblies (250b, 250c) being coupled 
to opposite sides of the body structures (250a) and 
forming at least a portion of the upper and lower outer 
surfaces of the aircraft body (212). 


The blended wing body aircraft (10-10d; 100; 110; 
120; 130; 310) of any of claims 1-7, characterized 
in that the aircraft body (12; 12a; 12b; 312) has an 
upper outer surface and a lower outer surface and 
wherein the plurality of body structures (50; 350) co- 
operate to form at least a portion of both the upper 
and lower outer surfaces of the aircraft body (12; 
12a; 12b; 312). 


The blended wing body aircraft (10-10d; 100; 110; 
120; 130; 210) of any of the preceding claims, char- 
acterized in that each of the body structures (50; 
250a, 250b) extends longitudinally along an axis that 
is parallel a longitudinal axis of the aircraft body(12; 
12a; 12b; 212). 


The blended wing body aircraft (10-10d; 100; 110; 
120; 130; 210) of claim 9, characterized in that: 


the plurality of body structures (50; 250a) in- 
cludes a pair of end body structures (60) and at 
least one intermediate body structure (62a-e; 
160; 170, 170’), each of the plurality of body 
structures (50; 250a) defining a cargo compart- 
ment (52); 

the end body structures (60) have a length that 
is smaller than the length of the at least one in- 
termediate body structure (62a-e; 160; 170, 
170’); and 

the plurality of body structures (50; 250a) is ar- 
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11. 


12. 


13. 


14. 


ranged abouta centerline (20) of the centerbody 
cabin (34; 234) such that each of the end body 
structures (60) are juxtaposed between the at 
least one intermediate body structure (62a-e; 
160; 170, 170’) and one of the aircraft wings (14). 


The blended wing body aircraft (10-10d; 110; 120; 
130; 210) of claim 9 or 10, characterized in that: 


the aircraft body (12; 12a; 12b; 212) includes a 
plurality of body structures (50; 250a) on each 
side of its centerline (20), and 

each of the body structures (50; 250a) on a first 
side of the centerline (20) is uniquely configured 
and oriented generally parallel to the centerline 
(20) and each of the body structures (50; 250a) 
on a second side of the centerline (20) of the 
aircraft body (12; 12a; 12b; 212) is a mirror-im- 
age of an associated one of the body structures 
(50; 250a) on the first side of the centerline (20). 


The blended wing body aircraft (10; 10b; 10c; 100; 
130; 210) of claim 11, characterized in that the air- 
craft body (12; 12a; 12b; 212) includes a uniquely 
constructed central one (62c; 62e; 160) of the body 
structures disposed between the other body struc- 
tures (60; 62a; 62b) such that a centerline (80) of the 
central body structure (62c; 62e; 160) is coincident 
with the centerline (20) of the aircraft body (12; 12a; 
12b; 212). 


The blended wing body aircraft (10; 10b; 10c; 10d; 
100; 110; 120; 130; 210) of claim 11 or 12, charac- 
terized in that the construction of each of the body 
structures (50; 250a) on the first side of the centerline 
(20) of the aircraft body (12; 12a; 12b; 212) varies 
such that a maximum wing bending load of a first 
one of the body structures (50; 250a) is greater than 
that of a second body structure (50; 250a) that is 
located further away from the centerline (20) of the 
aircraft body (12; 12a; 12b; 212) relative to the first 
body structure (50; 250a). 


The blended wing body aircraft (10; 10b; 100; 110; 
120; 130; 210) of any of claims 9-13, characterized 
in that each of the body structures (50; 250a) has a 
body structure centerline (80), and in that each of 
the body structures (50; 250a) thatis positioned such 
that its body structure centerline (80) is not coinci- 
dent with a centerline (20) of the centerbody cabin 
(34; 234) includes a tip portion (82) that forms a por- 
tion of the leading edge (18; 218) of the blended wing 
body aircraft (10; 10b; 100; 110; 120; 130; 210), the 
tip portion (82) including an inner edge (86), that is 
configured to mate with a forwardly positioned por- 
tion of the aircraft body (12; 12b; 212) and create a 
smooth loft at the intersection therebetween. 
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The blended wing body aircraft (10; 10b; 100; 110; 
120; 130; 210) of claim 14, characterized in that an 
outer edge (72) of the end body structure (60) in- 
cludes a first portion (74) that is generally parallel to 
the centerline (20) of the centerbody cabin (34; 234) 
and a second portion (76) that is angled outwardly 
toward the aircraft wing (14) and forwardly toward 
the leading edge (18; 218) of the blended wing body 
aircraft (10; 10b; 100; 110; 120; 130; 210). 


The blended wing body aircraft (10; 10b; 100; 110; 
120; 130; 210) of claim 15, characterized in that 
the second portion (76) of the outer edge (72) of the 
end body structure (60) is substantially perpendicu- 
lar to the leading edge (18; 218). 


The blended wing body aircraft (10a; 10c; 10d) of 
any of claims 9-13, characterized in that each of 
the body structures (50) terminates rearwardly of a 
leading edge (18) of the blended wing body aircraft 
(10a; 10c; 10d) and the aircraft body (12a; 12b) fur- 
ther includes a pair of leading edge panels (150; 
150’), each of the leading edge panels (150; 150’) 
coupled to the centerbody cabin (34), the aircraft 
wing (14) and a portion of the aircraft body (12a; 12b) 
forward of the centerbody cabin (34). 


The blended wing body aircraft (310) of any of claims 
1-8, characterized in that each of the body struc- 
tures (350a, 350b; 350a’, 350b’; 350a", 350b") ex- 
tends laterally along an axis that is perpendicular a 
longitudinal axis of the aircraft body (312). 


The blended wing body aircraft (10; 10b; 100; 110; 
120; 130; 210; 310) of any of the preceding claims, 
characterized in that the aircraft body (12; 12a; 12b; 
212; 312) further comprises a cockpit (30) and a tran- 
sition section (32-32d; 232) disposed between the 
cockpit (30) and the centerbody cabin (34; 234; 334). 


The blended wing body aircraft (10; 10a; 10b; 100; 
110; 120; 130; 210; 310) of claim 19, characterized 
in that, a front landing gear assembly (38) is housed 
in the transition section (32-32d; 232). 


The blended wing body aircraft (10-10d; 100; 110; 
120; 130; 210; 310) of any of the preceding claims, 
characterized in that the aircraft wings (14) and the 
centerbody cabin (34; 234; 334) have positive sweep 
angles. 


Patentanspriiche 


1. 


Luftfahrzeug (10; 10a; 100; 110; 120; 130; 210; 310; 
310’; 310") mit Ubergangsloser Flügel-Rumpf-Ver- 
bindung, umfassend: 
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ein Paar Luftfahrzeugflügel (14); 

einen Luftfahrzeugkörper (12; 12a; 12b; 212; 
312) mit einer Mittelkörperkabine (34; 234; 334), 
die aus einer Mehrzahl von Körperstrukturen 
(50; 250a, 250b; 350a, 350b; 350a’, 350b’; 
350a", 350b") konstruiert ist; und 

eine Antriebseinheit (16-16d); 

dadurch gekennzeichnet, dass 

der Luftfahrzeugkörper (12; 12a; 12b; 212; 312) 
weiterhin einen Achtermittelkörper (36-36d) auf- 
weist, der an ein rückwärtiges Ende der Mittel- 
körperkabine (34; 234; 334) gekoppelt ist; 
jede Körperstruktur (50; 250a, 250b; 350a, 
350b; 350a’, 350b’; 350a", 350b") eine Außen- 
kante (72) aufweist und der Achtermittelkörper 
(36-36d) ein Paar Außenbordseiten (92) be- 
inhaltet; 

jeder Luftfahrzeugflügel (14) eine Kante auf- 
weist, die an einer der Außenbordseiten (92) des 
Achtermittelkörpers (36-36d) und der Außen- 
kante (72) zumindest einer Körperstruktur (50; 
250a, 250b; 350a, 350b; 350a’, 350b’; 350a", 
350b") anliegt; 

eine Summe der Längen der Außenbordseite 
(92) des Achtermittelkörpers (36-36d) und der 
Außenkante (72) der zumindest einen Körper- 
struktur (50; 250a, 250b; 350a, 350b; 350a’, 
350b’; 350a", 350b"), an denen der Flügel (14) 
anliegt, im Wesentlichen gleich der Länge der 
Kante des Luftfahrzeugflügels (14) ist; und 

die Antriebseinheit (16-16d) an den Achtermit- 
telkörper (36-36d) gekoppelt ist. 


2. Luftfahrzeug (10) mitübergangsloser Flügel-Rumpf- 


Verbindung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der Achtermittelkörper (36-36d) und 
die Mittelkörperkabine (34) an einem hinteren Holm 
(70) aneinander anliegen. 


Luftfahrzeug (10; 10a; 100; 110; 120; 130; 210; 310) 
mit übergangsloser Flügel-Rumpf-Verbindung nach 
Anspruch 1 oder 2, dadurch gekennzeichnet, dass 
zumindest ein Abschnitt (90) jeder der Außenbord- 
seiten (92) des Achtermittelkörpers (36-36d) zur Mit- 
telachse (20) des Luftfahrzeugkörpers (12; 12a; 212; 
312) geschrägt und nach vorne und nach außen ge- 
winkelt ist, und wobei jeder der Luftfahrzeugflügel 
(14) einen nach innen und nach hinten gewinkelten 
Abschnitt (96) beinhaltet, der ausgebildet ist, um am 
nach vorne und nach außen gewinkelten Abschnitt 
(90) der Außenbordseiten (92) des Achtermittelkör- 
pers (36-36d) anzuliegen. 


Luftfahrzeug (10; 10a; 100; 110; 120; 130; 210; 310) 
mit übergangsloser Flügel-Rumpf-Verbindung nach 
Anspruch 3, dadurch gekennzeichnet, dass die 
Außenbordseiten (92) des Achtermittelkörpers 
(36-36d) weiterhin einen Achterabschnitt (94) bein- 
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halten, der zum nach vorne und nach außen gewin- 
kelten Abschnitt (90) der Außenbordseiten (92) so 
geschrägt ist, dass der Winkel zwischen dem Ach- 
terabschnitt (94) und dem nach vorne und nach au- 
Ren gewinkelten Abschnitt (90) weniger als 180° be- 
trägt. 


Luftfahrzeug (10; 10a; 100; 110; 120; 130; 210; 310) 
mit übergangsloser Flügel-Rumpf-Verbindung nach 
Anspruch 4, dadurch gekennzeichnet, dass sich 
der Achterabschnitt (94) der Außenbordseiten (92) 
im Allgemeinen parallel zur Mittelachse (20) des 
Luftfahrzeugkörpers (12; 12a; 212; 312) verhält. 


Luftfahrzeug (10; 10a; 100; 110; 120; 130; 210; 310) 
mit übergangsloser Flügel-Rumpf-Verbindung nach 
einem der vorstehenden Ansprüche, dadurch ge- 
kennzeichnet, dass der Achtermittelkörper 
(36-36d) einen Abschnitt einer Hinterkante (88) des 
Luftfahrzeugs (10; 10a; 100; 110; 120; 130; 210; 
310) mit übergangsloser Flügel-Rumpf-Verbindung 
begrenzt. 


Luftfahrzeug (210) mit übergangsloser Flügel- 
Rumpf-Verbindung nach einem der vorstehenden 
Ansprüche, dadurch gekennzeichnet, dass der 
Luftfahrzeugkörper (212) eine obere Außenfläche 
und eine untere Außenfläche aufweist und wobei der 
Luftfahrzeugkörper (212) weiterhin eine obere Hau- 
tanordnung (250b) und eine untere Hautanordnung 
(250c) umfasst, wobei die obere und die untere Hau- 
tanordnung (250b, 250c) an gegenüberliegende Sei- 
ten der Körperstrukturen (250a) gekoppelt sind und 
zumindest einen Abschnitt der oberen und der un- 
teren Außenfläche des Luftfahrzeugkörpers (212) 
bilden. 


Luftfahrzeug (10-10d; 100; 110; 120; 130; 310) mit 
übergangsloser Flügel-Rumpf-Verbindung nach ei- 
nem der Ansprüche 1-7, dadurch gekennzeichnet, 
dass der Luftfahrzeugkörper (12; 12a; 12b; 312) ei- 
ne obere Außenfläche und eine untere Außenfläche 
aufweist und wobei die Mehrzahl von Körperstruk- 
turen (50; 350) zusammenwirkt, um zumindesteinen 
Abschnitt sowohl der oberen als auch der unteren 
Außenfläche des Luftfahrzeugkörpers (12; 12a; 12b; 
312) zu bilden. 


Luftfahrzeug (10-10d; 100; 110; 120; 130; 210) mit 
übergangsloser Flügel-Rumpf-Verbindung nach ei- 
nem der vorstehenden Ansprüche, dadurch ge- 
kennzeichnet, dass sich jede der Körperstrukturen 
(50; 250a, 250b) in Längsrichtung entlang einer Ach- 
se erstreckt, die sich parallel zu einer Längsachse 
des Luftfahrzeugkörpers (12; 12a; 12b; 212) verhält. 


Luftfahrzeug (10-10d; 100; 110; 120; 130; 210) mit 
übergangsloser Flügel-Rumpf-Verbindung nach An- 
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spruch 9, dadurch gekennzeichnet, dass: 


die Mehrzahl von Körperstrukturen (50; 250a) 
ein Paar Endkörperstrukturen (60) und zumin- 
dest eine Zwischenkörperstruktur (62a-e; 160; 
170, 170’) beinhaltet, wobei jede aus der Mehr- 
zahl von Körperstrukturen (50; 250a) einen 
Frachtraum (52) begrenzt; 

die Endkörperstrukturen (60) eine Länge auf- 
weisen, die geringer ist als die Länge der zumin- 
dest einen Zwischenkörperstruktur (62a-e; 160; 
170, 170’); und 

die Mehrzahl von Körperstrukturen (50; 250a) 
um eine Mittelachse (20) der Mittelkörperkabine 
(34; 234) so angeordnet ist, dass sich jede der 
Endkörperstrukturen (60) angrenzend zwischen 
der zumindest einen Zwischenkörperstruktur 
(62a-e; 160; 170, 170’) und einem der Luftfahr- 
zeugflügel (14) befindet. 


Luftfahrzeug (10-10d; 110; 120; 130; 210) mit über- 
gangsloser Flügel-Rumpf-Verbindung nach An- 
spruch 9 oder 10, dadurch gekennzeichnet, dass: 


der Luftfahrzeugkörper (12; 12a; 12b; 212) eine 
Mehrzahl von Körperstrukturen (50; 250a) auf 
jeder Seite seiner Mittelachse (20) beinhaltet, 
und 

jede der Körperstrukturen (50; 250a) auf einer 
ersten Seite der Mittelachse (20) einmalig aus- 
gebildet und im Allgemeinen parallel zur Mittel- 
achse (20) ausgerichtet ist und jede der Körper- 
strukturen (50; 250a) auf einer zweiten Seite der 
Mittelachse (20) des Luftfahrzeugkörpers (12; 
12a; 12b; 212) ein Spiegelbild einer zugehöri- 
gen der Körperstrukturen (50; 250a) auf der er- 
sten Seite der Mittelachse (20) darstellt. 


Luftfahrzeug (10; 10b; 10c; 100; 130; 210) mit über- 
gangsloser Flügel-Rumpf-Verbindung nach An- 
spruch 11, dadurch gekennzeichnet, dass der 
Luftfahrzeugkörper (12; 12a; 12b; 212) eine einmalig 
konstruierte mittlere (62c; 62e; 160) der Körperstruk- 
turen beinhaltet, die zwischen den anderen Körper- 
strukturen (60; 62a; 62b) so angeordnet ist, dass ei- 
ne Mittelachse (80) der mittleren Körperstruktur 
(62c; 62e; 160) mit der Mittelachse (20) des Luftfahr- 
zeugkörpers (12; 12a; 12b; 212) zusammenfällt. 


Luftfahrzeug (10; 10b; 10c; 10d; 100; 110; 120; 130; 
210) mit übergangsloser Flügel-Rumpf-Verbindung 
nach Anspruch 11 oder 12, dadurch gekennzeich- 
net, dass die Konstruktion jeder der Körperstruktu- 
ren (50; 250a) auf der ersten Seite der Mittelachse 
(20) des Luftfahrzeugkörpers (12; 12a; 12b; 212) so 
variiert, dass eine maximale Flügelbiegungslast ei- 
ner ersten der Körperstrukturen (50; 250a) größer 
ist als jene einer zweiten Körperstruktur (50; 250a), 
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die sich weiter entfernt von der Mittelachse (20) des 
Luftfahrzeugkörpers (12; 12a; 12b; 212) in Bezug 
auf die erste Körperstruktur (50; 250a) befindet. 


Luftfahrzeug (10; 10b; 100; 110; 120; 130; 210) mit 
übergangsloser Flügel-Rumpf-Verbindung nach ei- 
nem der Ansprüche 9-13, dadurch gekennzeich- 
net, dass jede der Körperstrukturen (50; 250a) eine 
Körperstrukturmittelachse (80) aufweist, und dass 
jede der Körperstrukturen (50; 250a), die so positio- 
niert ist, dass ihre Körperstrukturmittelachse (80) 
nicht mit einer Mittelachse (20) der Mittelkörperka- 
bine (34; 234) zusammenfallt, einen Spitzenab- 
schnitt (82) beinhaltet, der einen Abschnitt der Vor- 
derkante (18; 218) des Luftfahrzeugs (10; 10b; 100; 
110; 120; 130; 210) mit übergangsloser Flügel- 
Rumpf-Verbindung bildet, wobei der Spitzenab- 
schnitt (82) eine Innenkante (86) beinhaltet, die aus- 
gebildet ist, um einem davor positionierten Abschnitt 
des Luftfahrzeugkörpers (12; 12b; 212) zu entspre- 
chen und einen sanften Loft an der Schnittstelle da- 
zwischen zu schaffen. 


Luftfahrzeug (10; 10b; 100; 110; 120; 130; 210) mit 
übergangsloser Flügel-Rumpf-Verbindung nach An- 
spruch 14, dadurch gekennzeichnet, dass eine 
Außenkante (72) der Endkörperstruktur (60) einen 
ersten Abschnitt (74) beinhaltet, der sich im Allge- 
meinen parallel zur Mittelachse (20) der Mittelkör- 
perkabine (34; 234) verhält, und einen zweiten Ab- 
schnitt (76), der nach außen in Richtung des Luft- 
fahrzeugflügels (14) und nach vorne in Richtung der 
Vorderkante (18; 218) des Luftfahrzeugs (10; 10b; 
100; 110; 120; 130; 210) mit Ubergangsloser Flügel- 
Rumpf-Verbindung gewinkelt ist. 


Luftfahrzeug (10; 10b; 100; 110; 120; 130; 210) mit 
übergangsloser Flügel-Rumpf-Verbindung nach An- 
spruch 15, dadurch gekennzeichnet, dass sich der 
zweite Abschnitt (76) der Außenkante (72) der End- 
körperstruktur (60) im Wesentlichen perpendikular 
zur Vorderkante (18; 218) verhält. 


Luftfahrzeug (10a; 10c; 10d) mitübergangsloser Flü- 
gel-Rumpf-Verbindung nach einem der Ansprüche 
9-13, dadurch gekennzeichnet, dass jede der Kör- 
perstrukturen (50) hinter einer Vorderkante (18) des 
Luftfahrzeugs (10a; 10c; 10d) mit übergangsloser 
Flügel-Rumpf-Verbindung endet und der Luftfahr- 
zeugkörper (12a; 12b) weiterhin ein Paar Vorderkan- 
tenpanels (150; 150’) beinhaltet, wobei jedes der 
Vorderkantenpanels (150; 150’) an die Mittelkörper- 
kabine (34), den Luftfahrzeugflügel (14) und einen 
Abschnitt des Luftfahrzeugkörpers (12a; 12b) vor 
der Mittelkörperkabine (34) gekoppelt ist. 


Luftfahrzeug (310) mit übergangsloser Flügel- 
Rumpf-Verbindung nach einem der Ansprüche 1-8, 
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dadurch gekennzeichnet, dass sich jede der Kör- 
perstrukturen (350a, 350b; 350a’, 350b’; 350a", 
350b") seitlich entlang einer Achse erstreckt, die sich 
perpendikular zu einer Längsachse des Luftfahr- 
zeugkörpers (312) verhält. 


Luftfahrzeug (10; 10b; 100; 110; 120; 130; 210; 310) 
mit übergangsloser Flügel-Rumpf-Verbindung nach 
einem der vorstehenden Ansprüche, dadurch ge- 
kennzeichnet, dass der Luftfahrzeugkörper (12; 
12a; 12b; 212; 312) weiterhin ein Cockpit (30) und 
eine Übergangssektion (32-32d; 232) umfasst, die 
zwischen dem Cockpit (30) und der Mittelkörperka- 
bine (34; 234; 334) angeordnet ist. 


Luftfahrzeug (10; 10a; 10b; 100; 110; 120; 130; 210; 
310) mit übergangsloser Flügel-Rumpf-Verbindung 
nach Anspruch 19, dadurch gekennzeichnet, dass 
eine vordere Landegestellanordnung (38) in der 
Übergangssektion (32-32d; 232) untergebracht ist. 


Luftfahrzeug (10-10d; 100; 110; 120; 130; 210; 310) 
mit übergangsloser Flügel-Rumpf-Verbindung nach 
einem der vorstehenden Ansprüche, dadurch ge- 
kennzeichnet, dass die Luftfahrzeugflügel (14) und 
die Mittelkörperkabine (34; 234; 334) positive Pfeil- 
winkel aufweisen. 


Revendications 


1. 


Aéronef de type aile volante (10 ; 10a ; 100; 110; 
120 ; 130 ; 210 ; 310 ; 310’ ; 310") comprenant : 


une paire d’ailes d’aéronef (14) ; et 

un corps d’aéronef (12 ; 12a; 12b ; 212 ; 312) 
possédant une cabine de corps central (34 ; 
234 ; 334) qui est construite a partir d’une plu- 
ralité de structures de corps (50 ; 250a, 250b ; 
350a, 350b ; 350a’, 350b’ ; 350a" ; 350b"), et 
une unité de propulsion (16-16d) ; 

caractérisé en ce que 

le corps d’aéronef (12; 12a; 12b ; 212; 312) 
posséde en outre un corps central arriére 
(36-36d) qui est couplé a une extrémité arriere 
de la cabine de corps central (34 ; 234 ; 334) ; 
chaque structure de corps (50 ; 250a, 250b ; 
350a, 350b ; 350a’, 350b’ ; 350a" ; 350b") pos- 
séde un bord extérieur (72), et le corps central 
arriere (36-36d) comprend une paire de cötes 
exterieurs (92) ; 

chaque aile d’aéronef (14) posséde un bord en 
aboutement avec l'un des cótés extérieurs (92) 
du corps central arriere (36-36d) et le bord ex- 
térieur (72) de l’au moins une structure de corps 
(50 ; 250a, 250b ; 350a, 350b ; 350a’, 350b’ ; 
350a" ; 350b"); 

la somme de la longueur du cété extérieur (92) 
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du corps central arriére (36-36d) et de celle du 
bord extérieur (72) de l'au moins une structure 
de corps (50 ; 250a, 250b ; 350a, 350b ; 350a', 
350b’ ; 350a" ; 350b") contre lequel l'aile (14) 
est en aboutement est sensiblement égale á la 
longueur du bord de l’aile d'aéronef (14) ; et 
Punité de propulsion (16-16d) est couplée au 
corps central arriére (36-36d). 


Aéronef de type aile volante (10) selon la revendi- 
cation 1, caractérisé en ce que le corps central ar- 
riére (36-36d) etla cabine de corps central (34 ;234 ; 
334) viennent en aboutement l’un avec l’autre au 
niveau d'un longeron arriére (70). 


Aéronef de type aile volante (10 ; 10a; 100; 110; 
120; 130 ; 210 ; 310) selon la revendication 1 ou 2, 
caractérisé en ce qu’au moins une partie (90) de 
chacun des cötes extérieurs (92) du corps central 
arriére (36-36d) est en biais par rapport a la ligne 
médiane (20) du corps d'aéronef (12; 12a; 212; 
312) et inclinée vers l’avant et vers l'extérieur, cha- 
cune des ailes d'aéronef (14) comprenant une partie 
(96) inclinée vers l’intérieur et vers l'arrière qui est 
configurée pour étre en aboutement avec la partie 
(90), inclinée vers l'avant et vers l'extérieur, des cô- 
tés extérieurs (92) du corps central arriére (36-36d). 


Aéronef de type aile volante (10 ; 10a; 100; 110; 
120; 130; 210 ; 310) selon la revendication 3, ca- 
ractérisé en ce que les cótés extérieurs (92) du 
corps central arriére (36-36d) comprennent en outre 
une partie arriére (94) qui est en biais par rapport á 
la partie (90), inclinée vers l'avant et vers l'extérieur, 
des cótés extérieurs (92) de maniére que l’angle for- 
mé entre la partie arrière (94) et la partie (90) inclinée 
vers l'avant et vers l'extérieur est inférieur a 180°. 


Aéronef de type aile volante (10 ; 10a; 100; 110; 
120 ; 130 ; 210 ; 310) selon la revendication 4, ca- 
ractérisé en ce que la partie arriere (94) des cötes 
extérieurs (92) est globalement paralléle a la ligne 
médiane (20) du corps d'aéronef (12; 12a; 212; 
312). 


Aéronef de type aile volante (10 ; 10a; 100; 110; 
120; 130 ; 210; 310) selon l’une quelconque des 
revendications précédentes, caractérisé en ce que 
le corps central arriere (36-36d) definit une partie 
d'un bord de fuite (88) de l'aéronef de type aile vo- 
lante (10 ; 10a ; 100; 110; 120 ; 130 ; 210 ; 310). 


Aéronef de type aile volante (210) selon l’une quel- 
conque des revendications précédentes, caractéri- 
sé en ce que le corps d'aéronef (212) posséde une 
surface extérieure supérieure et une surface exté- 
rieure inférieure, le corps d'aéronef (212) compre- 
nant en outre un ensemble de revétement supérieur 
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(250b) et un ensemble de revétement inférieur 
(250c), les ensembles de revêtement supérieur et 
inférieur (250b, 250c) étant couplés a des cótés op- 
posés des structures de corps (250a) et formant au 
moins une partie des surfaces extérieures supérieu- 
re et inférieure du corps d' aéronef (212). 


Aéronef de type aile volante (10-10d ; 100; 110; 
120; 130; 310) selon l’une quelconque des reven- 
dications 1 a7, caractérisé en ce que le corps d'aé- 
ronef (12; 12a ; 12b ; 312) possède une surface ex- 
térieure supérieure et une surface extérieure infé- 
rieure, la pluralité de structures de corps (50 ; 350) 
coopérant pour former au moins une partie des sur- 
faces extérieures supérieure et inférieure du corps 
d'aéronef (12 ; 12a; 12b ; 312). 


Aéronef de type aile volante (10-10d ; 100; 110; 
120 ; 130 ; 210) selon l’une quelconque des reven- 
dications précédentes, caractérisé en ce que cha- 
cune des structures de corps (50 ; 250a, 250b) se 
prolonge longitudinalement le long d’un axe qui est 
paralléle a un axe longitudinal du corps d’aéronef 
(12; 12a ; 12b ; 212). 


Aéronef de type aile volante (10-10d ; 100; 110; 
120 ; 130 ; 210) selon la revendication 9, caractéri- 
sé en ce que: 


la pluralité de structures de corps (50 ; 250a) 
comprend une paire de structures de corps ter- 
minales (60) et au moins une structure de corps 
intermédiaire (62a-e ; 160 ; 170, 170’), chacune 
des structures de la pluralité de structures de 
corps (50 ; 250a) définissant un compartiment 
pour cargaison (52) ; 

les structures de corps terminales (60) ont une 
longueur qui est inférieure à la longueur de l'au 
moins une structure de corps intermédiaire 
(62a-e ; 160 ; 170, 170’); et 

la pluralité de structures de corps (50 ; 250a) est 
agencée autour d’une ligne médiane (20) de la 
cabine de corps central (34 ; 234) de maniére 
que chacune des structures de corps terminales 
(60) soit juxtaposée entre l'au moins une struc- 
ture de corps intermédiaire (62a-e ; 160 ; 170, 
170’) et une des ailes d’aéronef (14). 


Aéronef de type aile volante (10-10d ; 110; 120; 
130 ; 210) selon la revendication 9 ou 10, caracté- 
risé en ce que: 


le corps d’aéronef (12; 12a; 12b ; 212) com- 
prend une pluralité de structures de corps (50 ; 
250a) de chaque cété de sa ligne médiane (20), 
et 

chacune des structures de corps (50 ; 250a) si- 
tuées sur un premier cöte de la ligne médiane 
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(20) présente une configuration unique et est 
orientée de maniére globalement paralléle a la 
ligne médiane (20) et chacune des structures 
de corps (50 ; 250a) situées sur un second cété 
de la ligne médiane (20) du corps d’aéronef (12 ; 
12a ; 12b ; 212) est une image inversée d'une 
structure associée parmiles structures de corps 
(50 ; 250a) situées sur le premier côté de la ligne 
médiane (20). 


Aéronef de type aile volante (10; 10b ; 10c ; 100 ; 
110 ; 130 ; 210) selon la revendication 11, caracté- 
risé en ce que le corps d’aéronef (12 ; 12a; 12b; 
212) comprend une structure de corps centrale 
(62c ; 62e ; 160) de construction unique parmi les 
structures de corps qui est disposée entre les autres 
structures de corps (60; 62a, 62b) de maniére 
qu’une ligne médiane (80) de la structure de corps 
centrale (62c ; 62e ; 160) coincide avec la ligne mé- 
diane (20) du corps d’aéronef (12 ; 12a ; 12b ; 212). 


Aéronef de type aile volante (10; 10b ; 10c ; 10d ; 
100 ; 110 ; 120 ; 130 ; 210) selon la revendication 
11 ou 12, caractérisé en ce que la construction de 
chacune des structures de corps (50 ; 250a) situées 
sur le premier cété de la ligne médiane (20) du corps 
d'aéronef (12 ; 12a ; 12b ; 212) varie de telle sorte 
qu’une charge maximale de flexion d’aile d’une pre- 
miére desdites structures de corps (50 ; 250a) soit 
plus importante que celle d’une seconde desdites 
structures de corps (50 ; 250a) située plus à l'écart 
de la ligne médiane (20) du corps d’aéronef (12 ; 
12a ; 12b ; 212) que ne l’est la première structure de 
corps (50 ; 250a). 


Aéronef de type aile volante (10 ; 10b ; 100 ; 110; 
120; 130 ; 210) selon l’une quelconque des reven- 
dications 9 a 13, caractérisé en ce que chacune 
des structures de corps (50 ; 250a) posséde une li- 
gne médiane (80) de structure de corps, et en ce 
que chacune des structures de corps (50 ; 250a) qui 
est située de maniére que sa ligne médiane (80) de 
structure de corps ne coincide pas avec la ligne mé- 
diane (20) de la cabine de corps central (34 ; 234) 
comprend une partie de bout (82) formant une partie 
du bord d’attaque (18 ; 218) de l'aéronef de type aile 
volante (10; 10b; 100; 110; 120; 130; 210), la 
partie de bout (82) comprenant un bord intérieur (86) 
configuré pour s’emboiter avec une partie du corps 
d'aéronef située sur l'avant (12 ; 12b ; 212) et pour 
créer une inclinaison réguliére a leur intersection. 


Aéronef de type aile volante (10 ; 10b ; 100; 110; 
120 ; 130 ; 210) selon la revendication 14, caracté- 
risé en ce qu’un bord extérieur (72) de la structure 
de corps terminale (60) comprend une première par- 
tie (74) qui est globalement parallèle à la ligne mé- 
diane (20) de la cabine de corps central (34 ; 234) 
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et une seconde partie (76) qui est inclinée vers l’ex- 
térieur vers l’aile d'aéronef (14) et vers l’avant vers 
le bord d'attaque (18 ; 218) de l'aéronef de type aile 
volante (10 ; 10b ; 100 ; 110 ; 120 ; 130 ; 210). 


Aéronef de type aile volante (10 ; 10b ; 100; 110; 
120 ; 130 ; 210) selon la revendication 15, caracté- 
risé en ce que la seconde partie (76) du bord exté- 
rieur (72) de la structure de corps terminale (60) est 
sensiblement perpendiculaire au bord d'attaque 
(18 ; 218). 


Aéronef de type aile volante (10a ; 10c ; 10d) selon 
l’une quelconque des revendications 9 à 13, carac- 
térisé en ce que chacune des structures de corps 
(50) se termine à l'arrière d’un bord d'attaque (18) 
de l'aéronef de type aile volante (10a ; 10c ; 10d) et 
le corps d’aéronef (12a ; 12b) comprend en outre 
une paire de panneaux de bord d'attaque (150 ; 
150’), chacun des panneaux de bord d’attaque (150 ; 
150’) étant couplé à la cabine de corps central (34), 
l'aile d'aéronef (14) et une partie du corps d'aéronef 
(12a ; 12b) à lavant de la cabine de corps central 
(34). 


Aéronef de type aile volante (310) selon l’une quel- 
conque des revendications 1 à 8, caractérisé en ce 
que chacune des structures de corps (350a, 350b ; 
350a’, 350b’ ; 350a" ; 350b") se prolonge latérale- 
ment le long d’un axe qui est perpendiculaire a un 
axe longitudinal du corps d’aéronef (312). 


Aéronef de type aile volante (10 ; 10b ; 100; 110; 
120; 130; 210; 310) selon l’une quelconque des 
revendications précédentes, caractérisé en ce que 
le corps d’aéronef (12 ; 12a ; 12b ; 212 ; 312) com- 
prend en outre un poste de pilotage (30) et une sec- 
tion de transition (32-32d ; 232) disposée entre le 
poste de pilotage (30) et la cabine de corps central 
(34 ; 234 ; 334). 


Aéronef de type aile volante (10 ; 10a ; 10b ; 100; 
110; 120 ; 130 ; 210 ; 310) selon la revendication 
19, caractérisé en ce qu’un ensemble de train d’at- 
terrissage avant (38) est abrité dans la section de 
transition (32-32d ; 232). 


Aéronef de type aile volante (10-10d ; 100; 110; 
120; 130; 210; 310) selon l’une quelconque des 
revendications précédentes, caractérisé en ce que 
les ailes d’aéronef (14) et la cabine de corps central 
(34 ; 234 ; 334) ont des angles de fléche positifs. 
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